We also analyzed Cyclin E expression and BrdU incorporation reflecting progression through S phase in emever, in situ hybridization experiments with Cyclin E and Cyclin A probes did not reveal a distinct increase in bryos lacking maternal and zygotic Cdk4 ϩ function. In situ hybridization with a Cyclin E probe as well as BrdU signal intensity within Cyclin D-Cdk4-overexpressing regions. Occasionally, very weak signals were detectable labeling did not reveal obvious differences between Cdk4 mutants and control embryos until germband rein these regions just above background (data not shown). Nevertheless, it is clear that Cyclin D-Cdk4 overtraction. However, after germband retraction, Cyclin E transcript levels were decreased in the absence of zyexpression cannot induce normal levels of Cyclin E or Cyclin A expression, in contrast to the results with RnrS. (Figures 2A-2E ). However, transcript levels were clearly decreased in Cdk4 muprominently than after Cyclin D-Cdk4 overexpression. Moreover, with UAS-Cyclin E, ectopic RnrS expression tants, as was most apparent within a central domain of the midgut (Figures 2D and 2E) . In wild-type embryos, was only observed before germband retraction, in contrast to the results from experiments with UAS-Cyclin a prominent pulse of RnrS expression is observed pre- D and UAS-Cdk4. We speculated that the failure of tion was not prolonged in dacapo mutant embryos with UAS-Cyclin E and prd-GAL4 (data not shown). Cyclin E overexpression to induce RnrS expression in germband-retracted embryos might be caused by the We further tested whether RnrS induction by Cyclin E overexpression is dependent on Cdk4. Therefore, we expression of the specific Cyclin E-Cdk2 inhibitor p27Dacapo, which is known to start just before germcrossed UAS-Cyclin E and prd-GAL4 into mutant embryos lacking both maternal and zygotic Cdk4 ϩ function. band retraction [2, 34]. However, ectopic RnrS transcrip- In these embryos, we observed a slight but distinct inThe same findings have been made in embryos lacking both maternal and zygotic RBF function [14]. In these crease of signal intensity in the Cyclin E-overexpressing regions after in situ hybridization with the RnrS probe RBF mutant embryos, Cyclin E has been shown to become reexpressed in some of the epidermal cells, sug- (Figures 3E and 3F ). These signals were weaker than those detected in sibling embryos with a paternally ingesting an explanation for the observed exit from the G1 arrest. As indicated above, Cyclin D-Cdk4 overexherited Cdk4 ϩ gene (Figures 3C and 3D) . Our results indicate, therefore, that Cyclin E overexpression also pression can also induce Cyclin E expression, although only to barely detectable levels. To evaluate whether induces RnrS transcription in the absence of Cdk4, although with reduced efficiency.
Cyclin E is required for cell cycle reentry in Cyclin D-Cdk4-overexpressing epidermal cells, we repeated UAS-Cyclin D and UAS-Cdk4 expression with prd-GAL4 induces RnrS transcription during the developthe experiments in Cyclin E mutants (data not shown). In these mutants, Cyclin D-Cdk4 overexpression did not mental stages when the epidermal cells normally exit from the mitotic cell cycle and become mitotically quiesresult in ectopic BrdU incorporation, indicating that Cyclin E is required for reentry into S phase. These cent. Analogous expression of UAS-Cyclin E, which can also raise RnrS transcript levels, has been shown to findings emphasize the fact that the maintenance of quiescence in postmitotic epidermal cells is highly deprevent epidermal cells from leaving the mitotic cell cycle at the appropriate developmental stage. Epidermal pendent on very tight inhibition of Cyclin E, whose expression can be induced via the Cyclin D-Cdk4-RBFcells overexpressing Cyclin E progress through an additional division instead of arresting in G1 after mitosis E2F pathway, although presumably only with minor efficiency. Figures 4C and 4F) . Therefore, we anaIn conclusion, while Cyclin D-Cdk4 overexpression interferes in some cells with maintenance of quiescence, lyzed whether Cyclin D-Cdk4 overexpression also prevents a timely epidermal cell proliferation arrest. In it does not preclude an initial timely entry into proliferative quiescence. Moreover, the effects of Cyclin D-Cdk4 addition to prd-GAL4 (data not shown), we also used da-GAL4 for UAS-Cyclin D and UAS-Cdk4 expression,
16, which is the terminal division during wild-type embryogenesis [1] (
and Cyclin E overexpression in Cyclin E and Cdk4 mutant embryos, respectively, cannot be easily reconciled because da-GAL4 is expressed continuously (and ubiquitously), in contrast to prd-GAL4, which is no longer with an obligatory sequential action of D-and E-type cyclin-cdk complexes, which has been postulated for expressed in germband-retracted embryos. BrdU pulse labeling immediately after mitosis 16 indicated that some classes of E2F target genes based on evidence obtained in vitro and in mammalian cell culture systems Cyclin D-Cdk4 overexpression does not prevent entry into G1 (Figures 4B and 4E) 
